Abstract Social determinants are important to cancer screening among African Americans. To evaluate the association between social determinants (e.g., psychological characteristics, perceived social environment, cultural beliefs such as present temporal orientation) and colorectal cancer (CRC) screening among African Americans. African American adults (n = 262) ages 50-75 completed a telephone interview. Multivariate logistic regression analysis was used to identify factors having significant independent associations with CRC screening. Only 57 % of respondents reported having CRC screening. The likelihood of screening increased with greater neighborhood satisfaction (OR = 1.38, 95 % CI = 1.01, 1.90, p = 0.04), older age (OR = 1.75, 95 % CI = 1.24, 2.48, p = 0.002), greater self-efficacy (OR = 2.73, 95 % CI = 1.40, 5.35, p = 0.003), and health care provider communication (OR = 10.78, 95 % CI = 4.85, 29.94, p = 0.0001). Community resources are important precursors to CRC screening and outcomes among African Americans. In addition to addressing psychological factors and patientprovider communication, efforts to ensure the availability of quality health care facilities that provide CRC screening in the neighborhoods where African Americans live are needed.
Introduction
Colorectal cancer (CRC) is the second leading cause of cancer death in the US that disproportionately affects African Americans in terms of CRC-related morbidity and mortality [1] . Although most adults should start CRC screening at age 50 [2, 3] , recent data show that screening rates continue to be sub-optimal among African Americans. Only about 53 % of African Americans ages 50 and older reported having a colonoscopy or flexible sigmoidoscopy in 2010 [4] . Lack of health insurance, limited health literacy and lack of physician referral are associated with low rates of CRC screening [5] . Recently, we found that self-efficacy, or the extent to which individuals are confident that they can obtain screening, is associated with CRC screening in a national sample of adults [6] . However, socioeconomics, psychological factors, and health care variables may not be the only determinants of CRC screening in African Americans.
Social factors are increasingly recognized as being important to health behaviors; according to models that focus on social determinants of health and racial disparities, variables such as cultural beliefs and values, social cohesion, and the physical environment for health care are critical determinants of health behaviors and outcomes. Many studies have shown that the neighborhoods in which many African Americans live are unfavorable to health behaviors such as diet and physical activity [7] [8] [9] and lower neighborhood socioeconomic status was associated with a reduced likelihood of having a colonoscopy among patients in an integrated health care system [10] . But, census level measures of neighborhood status may not reflect the beliefs and perceptions that individuals have about where they live. Recent research has shown that how individuals perceive their social environment is important to cancer screening; greater levels of social capital were associated with an increased likelihood of being screened, particularly for CRC [11] . We recently found that perceptions of the social environment are important to preventive health behaviors in a community sample of African Americans [12] .
To our knowledge, however, the relationship between CRC screening and perceptions of the social environment have not been examined specifically among African Americans while considering the effects of health care variables (e.g., physician recommendation), socioeconomic factors (e.g., income), psychological characteristics (e.g., self-efficacy), and cultural beliefs (e.g., present temporal orientation) and values. Studies that use administrative datasets to examine rates and predictors of cancer screening often do not measure cultural beliefs and values or psychological factors. This is an important limitation because current models of health and well-being emphasize social determinants as causative factors [13, 14] . Social determinants include psychological characteristics and perceptions of the places where individuals live as well as the material resources that are available to those individuals. Understanding the association between social determinants and CRC screening among individuals who are most vulnerable to sub-optimal screening rates and poor outcomes is needed to develop more effective strategies for improving compliance with screening. Therefore, in this study, we evaluated the independent associations between social determinants and CRC screening in a communitybased sample of African Americans. We focused specifically on utilization of endoscopic screening (e.g., colonoscopy and/or sigmoidoscopy) in a community sample of individuals who were seeking information on CRC screening because after a physician referral and recommendation, individuals ultimately make decisions to complete or not complete screening within the social environment where they live. We also examined the association between cultural beliefs such as present temporal orientation in the present study. Temporal orientation, or attitudes about specific domains of time (e.g., past, present, and future), is one of the primary contexts through which individuals understand and give meaning to their experiences [15] . Present temporal orientation, or having a tendency to focus on immediate consequences rather than on future implications and planning, was negatively associated with mammography utilization in a community sample of African American women [16] . We hypothesized that greater endorsement of present temporal orientation would be associated with a lower likelihood of CRC screening.
Methods

Study Population
Eligible participants were African American men and women who were ages 50-75 who were current residents in the Philadelphia, PA metropolitan area. Individuals who had a personal history of colorectal, breast, or prostate were not eligible for participation. Men and women who were experiencing symptoms of these diseases or had received an abnormal screening result for these forms of cancer were also ineligible. A total of 262 participants were included in this analysis.
Procedures
All study procedures were approved by the Institutional Review Boards at the University of Pennsylvania and the Medical University of South Carolina. Participants were recruited by self-referrals from newspaper and radio advertisements and flyers at community organizations located in the Philadelphia, PA metropolitan area. Recruitment materials described the study as a research program that provided information on how to obtain screening for breast, prostate, and colorectal cancer and directed individuals who were interested in participation to contact the study line for additional information. self-referral, a screening interview was completed and eligible individuals completed a structured baseline telephone interview to obtain information on socioeconomic factors, health care variables, psychological factors, cultural beliefs, and perceptions of one's social environment after providing verbal informed consent. At the end of the baseline telephone interview, eligible individuals were invited to meet individually with a community-based navigator, who was an individual from the community who was trained to provide navigation for cancer control (e.g., facilitation of cancer screening behaviors and cancer treatment). Since we were interested in the association between CRC screening and social determinants prior to navigation, we used baseline data obtained prior to navigation and based the selection and measurement of variables (see Study Measures and Statistical Analysis section below) on a social determinants model [13, 14] and findings from previous research [6] .
Study Measures
We measured social determinants of health in terms of sociodemographic factors, psychological variables, cultural beliefs, and perceived social environment by self-report. Specifically, sociodemographic characteristics included age, gender, marital status, education level, employment status, and income and were obtained from participants during the baseline telephone interview. Among these participants (n = 262), 14 refused to provide information on their income level. Therefore, we used the median income level for the zip codes in which these participants resided using the 2010 Census data. We measured health care variables in terms of health insurance status (yes or no), usual source of medical care (yes or no), and if a health care provider had ever discussed CRC screening with them (yes or no). We used an item from the Health Information National Trends Survey (HINTS) to evaluate self-efficacy to obtain screening [17] . We previously used this item that asked respondents, ''How confident are you that you can obtain screening for colon cancer'' to evaluate self-efficacy for obtaining CRC screening in a national survey [6] . We re-coded this item into a binary variable based on the distribution of responses and conceptual relevance; self-efficacy was defined as ''confident'' for responses of ''completely confident'' or ''very confident'' and ''not confident'' for responses of ''not at all confident'', ''a little confident'', and ''somewhat confident.'' Cultural beliefs were measured in terms of present temporal orientation using a scale that evaluated the extent to which participants focused their attention and action based on immediate and/or short-term consequences (e.g., there's no sense in thinking about the future before it gets here; my day to day life is too busy to think about the future) [18] .
This scale had acceptable internal consistency in our sample (Cronbach's alpha = 0.72). Lastly, we measured perceptions of one's social environment in terms of neighborhood satisfaction using the neighborhood satisfaction sub-scale of the Neighborhood Environment Walkability Scale (NEWS) [19] . The neighborhood satisfaction scale is a 17-item Likert-style instrument that asks participants how satisfied they are with city services, safety, access to food resources and shopping, and traffic and noise levels. Higher scores reflect greater satisfaction. The neighborhood satisfaction scale had good internal consistency in our sample (Cronbach's alpha = 0.88). Colonoscopy or sigmoidoscopy use was evaluated by self-report using one item from the Behavioral Risk Factor Surveillance Survey (BRFSS) that asked respondents if they had ever had a colonoscopy or sigmoidoscopy [20] .
To enhance the validity of responses, these tests were described as tests that examine the bowel by inserting a tube in the rectum. Participants were asked to provide the month and year of their last test. Participants who reported that they had a colonoscopy or sigmoidoscopy were categorized as CRC screening users and those who reported that they had never had a test or if they did not know whether they had screening were categorized as non-users. We used a similar procedure to evaluate utilization of CRC screening previously [6] .
Statistical Analysis
To analyze study data, we first generated descriptive statistics to characterize participants in terms of social determinants of health and CRC screening. Since our study was guided by a social determinants model and previous research [13, 14] we then generated a multivariate logistic regression model that included sociodemographic factors, psychological variables, present temporal orientation, and perceived social environment to identify social determinants that had significant independent associations with CRC screening. All variables were included in the model simultaneously. Table 1 shows the characteristics of our study sample. The mean (SD) age of participants was 57.2 (5.0). Fifty-six percent of participants were female, 17 % were married, and 52 % had some college education or more. Thirty-one percent of participants were employed and 50 % had an annual household income [$20,000. In terms of access to health care, 67 % of participants had health insurance, 85 % had a usual source of medical care, and 75 % reported that a health care provider had ever discussed CRC screening with them.
Results
Overall, 57 % of participants reported having CRC screening. Table 2 shows the results of the multivariate logistic regression analysis of CRC screening. This model demonstrated that participants who were most likely to have CRC screening were those who had an annual household income [$20,000, greater self-efficacy, and had previously discussed screening with a health care provider. The likelihood of screening was also greater among participants who were older in age and those who were more satisfied with the physical characteristics of their neighborhood. Greater levels of present temporal orientation were not significantly associated with CRC screening.
Discussion
To our knowledge, this is the first study to evaluate the independent association between social determinants and CRC screening in a community-based sample of African American adults seeking CRC screening information. Understanding the association between social determinants and CRC screening specifically in this population is important because African Americans continue to experience excess rates of morbidity and mortality from CRC despite the availability of an efficacious strategy for early detection and prevention. Consistent with national data and previous studies, we found that CRC screening use was sub-optimal; [6, 10, 21] only 57 % of participants reported ever having CRC screening. Participants who had incomes [$20,000 were significantly more likely to have CRC screening compared to those who had a lower annual household income. Our sample had a sociodemographic profile that was consistent with national trends. That is, although the majority of participants had more than a high school education, many were unemployed. According to national data, African Americans are more likely than whites to be unemployed despite having a college education [22] . In contrast with other studies [6] , health insurance was not associated significantly with CRC screening. These findings suggest that income is an important factor for African Americans to be screened for CRC. Our findings suggest that having health insurance may be necessary, but not sufficient for CRC screening among African Americans. This may be because even with health insurance, individuals may still be responsible for co-payments or paying deductibles to complete screening. Specifically, patients are often still responsible for paying part of the costs associated with anesthesia, bowel prep kits, pathology and facility fees [23] . Thus, individuals with greater incomes are more able to cover these expenses. We also found that participants who reported that they had discussed CRC screening with a health care provider had a 10-times greater likelihood of screening compared to those who did not report provider communication. But, having a usual source of medical care did not have a significant association with CRC screening. Provider communication about cancer screening is generally essential advice, regardless of whether these discussions occur with a familiar provider or take place in some other type of medical setting. This may explain why the odds ratio for provider communication was the largest among all of the variables examined. Primary care providers play an important role in patients completing CRC screening [5, 24] ; our findings underscore the importance of patientprovider communication about screening to increase the utilization of this type of test among African Americans.
Previous research has examined the association between CRC screening and socioeconomic factors, knowledge and attitudes about screening, and present temporal orientation among African Americans using qualitative and quantitative methods [25] [26] [27] [28] [29] [30] . But, this work has not examined the association between perceived social environment and CRC screening among African Americans. Further, most prior work on CRC screening has focused exclusively on sociodemographic and psychological determinants of screening among African Americans. A novel finding in our study is that the level of neighborhood satisfaction was associated significantly with CRC screening. As satisfaction with access to food and shopping, physical activity, and education increased, the likelihood of having CRC screening increased. Although we did not ask participants if they obtained health care and CRC screening in the neighborhood in which they live, other research has shown that 73 % of CRC patients traveled a short distance (e.g., \12.5 miles) to the health care facility where they were diagnosed and 86 % of those who traveled a short distance, were diagnosed at an academic health center or a comprehensive cancer center [31] . Thus, individuals are likely to undergo CRC screening at facilities that are geographically close to where they live. In addition, most of the health care facilities that provide this specialty service are likely at or in close proximity to academic health centers in urban settings with concentrated residential areas. This suggests that individuals may be screened for CRC when visiting health care facilities located in their neighborhood. Individuals who are less satisfied with their neighborhood may live in areas that do not have a sufficient number or adequate quality health care facilities. Consequently, [32] , decreased access to care [33] , and an increased likelihood of traveling long distances to obtain cancer treatment [31, 34] .
As in other studies [6] , we found that greater self-efficacy was associated with an increased likelihood of CRC screening among participants in our study. While most participants reported that they were confident in their ability to obtain CRC screening, a substantial minority (39 %) were not confident. Similarly, 25 % reported a lack of provider communication about CRC screening. All of the participants in this study met age-eligibility criteria for CRC screening and our data show provider communication increases utilization tenfold. Such an effect of provider advice for CRC screening has been demonstrated in other studies [35] , but there may be medical, logistical, or personal reasons why it is not discussed. For instance, 48 % of participants had a personal history of hypertension and 21 % had diabetes. It could be that clinical time with patients having multiple comorbid conditions is used to discuss the treatment and management of these chronic conditions or other issues. Alternatively, it may be that CRC screening is mentioned by providers but, the importance of this test may not be sufficiently emphasized for some patients if they are not counseled or educated using more intensive strategies [36] . Regardless, effective communication needs to be mutual; patients may not be receptive to hearing provider's advice and providers may not have sufficient time to educate patients about the need or importance of CRC screening. Empirical data are needed to determine the nature and scope of patient-provider communication about CRC screening among African Americans who also have chronic health conditions.
In considering the results of this study, some limitations should be noted. First, the cross-sectional nature of our study does not allow us to determine causality with respect to social determinants and CRC screening. An additional limitation may be that CRC screening was evaluated by self-report. However, we used an item from an ongoing national survey and we described the procedures involved in CRC screening to enhance the validity of responses. Despite this, more reliable methods are needed to evaluate CRC screening by self-report. Also, while our study is based on a sample of adults who are most likely to experience morbidity and mortality from CRC, our sample size was modest and the recruitment methods we used may have only identified individuals who were seeking information about cancer screening. This may limit the generalizability of our findings. However, the number of participants in our sample was equivalent to the number of African Americans who were included in a national study of CRC screening in a racially diverse sample of adults [6] . Finally, the perception of respondents' neighborhood and their satisfaction may not be congruent with actual neighborhood resources. We used a validated neighborhood satisfaction scale, which provided a view of how their residential area met their physical needs, but this scale did not ask about the presence or quality of health care services for CRC screening.
Despite these potential limitations, our findings underscore the crucial role primary care providers have in CRC prevention and early detection, and in eliminating racial disparities in outcomes by discussing screening with African American patients. Neither health insurance status nor having a usual source of medical care was associated significantly with CRC screening in our study. Our results demonstrate that social determinants are important to CRC screening among African Americans. Specifically, patientprovider communication, self-efficacy, and neighborhood satisfaction had significant associations with CRC screening. Neighborhood factors such as the availability and quality of health care facilities are important to utilization of health care services. Studies have shown that the neighborhoods in which many African Americans live do not support positive health behaviors such as diet and physical activity [7] [8] [9] . Future research is needed to characterize the quality of health care facilities in which African Americans live, whether or not individuals have sufficient access to these facilities, and if use and satisfaction with these facilities are consistent with overall levels of neighborhood satisfaction.
